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Sean Benson team Leader - Net Zero Energy Design | &I

Bachelor of Science in Architecture, Dec 2016

Alexis Borman net zero Energy Design |l

Bachelor of Science in Architecture, May 2016

Chris’ropher Brown AIA COTE, Net Zero Energy Design | & I

Bachelor of Science in Architecture, May 2016
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Devonta Magee Net Zero Energy Design |l

Bachelor of Science in Architecture, Aug 2016

H Yasmine Parker net zero Energy Design Il

Bachelor of Science in Architecture,

Bachelor of Science in Construction Science, May 2017

Shelly Pottorf Faculty Advisor - AIA; LEED AP, CPHC

Adjunct Assistant Professor, Prairie View A&M University School of Architecture
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Independence Heights - Demographics Houston- Demographics

3.390 5q. Mi.

Area

Population

Population Density
Median Household Income
Male Population

Female Population

Male Median age

Female Median Age
Average Household Size

Percentage of Family
Households

Percentage of Married
Couple Families

Percentage of Single
Mother Households

Percentage of Never
Married Females 15 yrs.
and Older

Average number of Cars or
Other Vehicles Available in
Houses/ Condos

Percentage of Population
Below the Poverty Level

13,404
3,954
$55,450
6,590
6,812

34.8

36.4

3.0 Persons

46.9%

36.3%

8.6%

16.3%

1.7

41.6%

Population Density
Median Household Income
Male Median Age

Median Female Age
Average Household Size

Percentage of Family
Households

Percentage of Married Couple
Families

Percentage of Single Mother
Households

Percentage of Never Married
Females 15 yrs. and Older

Average number of Cars or
Other Vehicles Available in
Houses/ Condos

Percentage of Population
Below the Poverty Level

3,704
$63,900
316

33.2

2.7 Persons

50.4%

38.8%

11.3%

18.0%

1.2

23.8%
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Design a resilient home that reflects the perseverance of
the Independence Heights community

Design a home that meets the affordability standards in
the Independence Heights Area

Create aresponse that addresses the area’s proneness
to flooding

Consider the architectural dynamics of the neighborhood
and create a home that fits within its architectural fabric

Meet or exceed the requirements to achieve passive
House Institute Certification in the United States

Design a Net Zero Energy Ready Home
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Roof Ridge
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1 %" STANDING SEAM METAL ROOF
OM ¥ HIGHCLIPS TO FORM
VEMTILATION CAMTY

¥ VEMTILATION GAP
GRACE ULTRA SELF-ADHERING HIGH-HE AT R OOF MEMBRANE

JPLYWIOOD COVERBOARD
R-81 J"POLYISO RIGID INSULATION

R-38 DENSE SPRAY CELLULOSE INSULATION

SCISSOR TRUSS @ 24" 0.C

Z%4 BOTTOM CHORD

4" GYPSUM BOARD COR-AMENT
FIBER CEMENT FASCIA
GUTTER INTAKE

2¥4 TOP CHORD EXTEMSION (P AINTED)
FIBER CEMENT FASCIA

R-21 SPRAY FOAM INSULATION

RIGID FOAM SPACER TO
REDUCE THERMAL BRIDGING WEMTILATION AP

WIND Oy HE ADER

COR-ANENT
" VERTICAL FIBER CEMENT SIDING

DOUBLE GLATE D WINDOWVY

UINDOW SILL

Y FIBER CEMENT TRIM

4 FLOOR FINISH \\
e PLYWOOD FLOOR UNDERLAYMENT _K\_____

v
o

O
0
>
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= R-21 SPRAY FOAM INSULATION
18"BOX TRUSS @ 24" 00— %11

£ GYPSUM BOARD

A" HORIZONTAL FIBER CEMENT SIDING

A" VENTILATION G 2P

TVYEK
2XE ADVANCED WOOD FRAMING 24" O.C

R-31 4" FOIL-FACED RIGID POLWSO

¥ PLWWOOD SHEATHING TAPED
TO FORM COMTINUOUS AR BARRIER

R-21 GREENFIBER DEMSE SPRAY CELLULOSE =

4 GYPSUM BOARD =

M FLOOR FINISH \ =

# PLYWOOD FLOOR UNDERLAYMENT _\H\ — | TYPE IX EPSINSULATION OVER
— PIERWITH TAPED SEAMS TO
FORM CONTINUOUS &R BARRIER

/ COR-A-VEMT AIR INTAKE TO WEMTILATED CAVITY

METAL FLASHING
TAPE TO FORM CONTINUOUS AR BARRIER

1 3 FOIL-FACED POLYVISC RIGID INSULATIGN 2¥4 TREATED WOOD TRIM (PAINTED)

2HBFLOOR JOIST @ 24" 0.0

5 ¥ ROKUL COMFORTEATT INSULATION

CMU PIERS
¥%" FIBER CEMENT € OVERBOARD

GRADE

TAPE TO FORM COMTINUOUS AR BARRIER




WALL TO ROOF DETAIL
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=== Continuous Thermal Barrier
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== Continuous Air Barrier
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FINREL
u__ RESULTS B'["] g m per Year *

Epsism cufpal may rangs fom B, 139 fio 8,539k par year near fhis boadon.

v ———— Monith Solar Radiation AC Energy Energy Value
{ KWh | m2/ day | [ kWh ) (%)

January 119 2] 58

iy
Eglg
i

February 182 54 &

I:l
i

March 472 T .11
of EuEl Tt dis B Fe e April 1. T4 a2
T e o e = May L1+ 1] 80
Juine (-1 =3 -1
July 5T L) a1

Fawwsble Crergy fatcesiory [HRELTY, August 111 1] -
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2
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O
LLI

Hha UL n—-—u; [ ruu: Seplember 534 758 23
. [T
Sh— October 494 ™ a0
b camd

P ANy REEENS, aOSTIARG, MNovember RE-1 .5 L]

484 B3

my wopst, coiteg, ey o Annual 4.77 8415 §924

T MG T DDIMAFY L tion and Station identificati

Requesied Location 3200 Columbia ¢, Houston, TX 77007
UL, ELLAACE, (4 KOCFTICH OF T ‘Woather Dam Source (TMYZ) HOUSTOM,. TX 13 mi
B DML AL LAMCT A B D S Latitsde 2E.00% W

[so0-3
mmiﬂ'mmg Longituda AT W

T o e PV System Specifications (Residentia)

= A g e DE System St &3 ki
LICTLD T CLARS: ASEOCATID T Module Type Standard
OATAATT, MEGLGIMT 04 i3 Array Type Fixed (open rack)

PLAFOSMSNCL OF THE MODIL Aurray Titt st
Then g Dot g b [t o Array Azimuth 180

s o ndcston of B sobhis a-'*m Losses 4%
keexion Inverter Efficioncy 6%
DG b AC Size Ratio 14

Initial Economic Comparison

S Cost of Electricity Purchased
B LTHW 011 SikWwh
Initial Cost .30 SMivdc

Gost of Electricity Generated by Systom 0.20 8/kiWh
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Level 1

3/4" Hot Water Line

3/4" Cold Water Line /
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3/4" Hot Water Line

3/4” Cold Water Line
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RESNET HERS Index | "&™..... | ENERGY
- RATING

Exisling

©
I
O -
c (S 20, CERTIFICATE
T
tm Projected Rating: Based on Plans - Field
s Confirmation Required.
| w
>~ =
n This Heres
o %
) g
qh) Estimated Annual Energy Consumption
ikl TET
10.0 3 it r o
c 5 =
g 100 —ﬁ
B -
300 *
E F ¢ 8§ g 3
R g -
B
Address 3200 Columbia 5t annual Estimates® EC Pro
Houston, TX TH007 002 emissions(Tans): -1 P.0.Boo 240695
House Type Single-family detached Annual Savings™: 52473 San Antonio, Texas TEX24
Cond. Area 1567 sq. fi_ Certified Rater Polly Ledvina
Rating Ho. 2016-03-01 * Based on standard operating conditions Rater ID 4948517
Issue Date March 24, 2Mé6 ** Based on a HERS 130 Index Home Registry iD
Certification Verified Rating Date 3M6/2M6
Signature

REM/Rate - Residential Energy Analysis and Rating Software v14.6.1
This information does mot constitute amy warranty of energy cost or savings. © 1985-2015 Noresco, Boulder, Colorado.
The Home Energy Rating Standard [isclosure for this home is available from the rating provider.
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Clothes Washer/
Dryer - 1%
Reating - 6% ------ K FXETEELER Fridge/Freezer - 3%
PO R e Cooktop - 1%
I Y Lighting - 5%

Cooling - Latent,

. .Plug Loads - 14%
200/0 *a - g

........... Dishwasher - 0.3%

............. Summer Ventilation - 3%
""" Winter \entilation - 0.4%

" DHW - 15%

Cooling- Sensible
29%
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. Energy Star v3.0 DOE ZEHR PHIUS+ 2015 WUFI-Passive WUFI-Passive
Energi:]:{iModelmg Ce?tli,fication Ce?tification REM/Ra_te - CerLtjification Upgl:aded Es)issign Ungrjaded gs;sign
Sl Criteria Criteria Base Design Criteria Option A? Option B?

Heating Demand 10,000 kBtu/yr meet ESv3 min 1,800 kBtu/yr 3,290 kBtu/yr 2,429 kBtu/yr 2,586 kBtu/yr
Cooling Demand 19,400 kBtu/yr meet ESv3 min 10,400 kBtu/yr 20,840 kBtu/yr 19,430 kBtu/yr 19,133 kBtu/yr
Heating Load - - 4.59 Btu/hr ft? 3 Btu/hr ft2 2.99 Btu/hr ft2 2.88 Btu/hr ft?
Cooling Load - - 6.64 Btu/hr ft? 6 Btu/hr ft2 2.82 Btu/hr ft? 2.86 Btu/hr ft?
Primary Energy - - - 6,200 kWh/Person 5,840 kWh/Person 5,932 kWh/Person
Water Heating 9,400 kBtu/yr meet ESv3 min 2,800 kBtu/yr - 7,038 kBtu/yr 7,038 kBtu/yr
Lights/Appliances 19,100 kBtu/yr meet ESv3 min 15,700 kBtu/yr - 9,787 kBtu/yr 9,787 kBtu/yr
HERS Index 69 56 36 - 36 36
]
Design Notes: 1. Walls: R-30.8 | Floor: R-30.8 | Roof: R-47.8 | Windows: U-0.16, SHGC-0.25 | Airtightness: 0.60 ACH50

Thermal & Air Barrier 2. Walls: R-33 | Floor: R-48 | Roof: R-55 | Windows: U-0.16, SHGC-0.25 | Airtightness: 0.97 ACH50 (0.05 CFM)
Performance 3. Walls: R-33 | Floor: R-36 | Roof: R-47.8 | Windows: U-0.16, SHGC-0.25 | Airtightness: 0.60 ACH50
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House Type

House Size

Wall Insulation

Roof Insulation

Roof Finish

Floor Insulation

Windows

Window Shading

BEopt PHIUS+2015
Base for Houston

3 Bedroom

2,080 SF

R-13 cavity + R-12 c.i.

R-49 @ ceiling

Composite Shingles,
medium color

None- slab on grade

15%; Double Pane,
Low-E, Insul. Frame

2 ft overhangs

Prairie View
Base Design

3 Bedroom

1,567 SF

R-21 cavity + R-9 c.i.

R-38 cavity + R-2 c.i.

Standing Seam Metal,
galvalume finish

R-21 cavity + R-2 c.i.

15%, Double Pane,
SHGC-0.2, U-0.15

2 ft overhangs;

8 ft porch;
movable exterior
horizontal louvers

Notes

We designed a smaller footprint
home in order to meet
affordability objectives. Note that
this smaller footprint works
against us in meeting Passive
House criteria.

We utilized advanced framing and
added a ventilated rainscreen w/
a radiant barrier.

We moved the thermal plane to

the roof to bring the attic into the
conditioned space.

We selected a standing seam
metal roof for durability. We are
holding the roof 3/4” off of the
underlayment with high clips to
provide a ventilation cavity and
radiant barrier.

We raised the floor on piles to
address being in the 100 yr. flood
plain.

We selected Passive House
certified windows for our climate.

We have provided fixed shading
horizontal and vertical devices to
completely shade all windows.
The full effect of this is not
accounted for in the energy
models.



BEopt PHIUS+2015 Prairie View Notes
Base for Houston Base Design

Although PHIUS+2015
requirements are not as tight, we

elected to comply with the old
standard.

Airtightness 0.60 ACHS50 0.60 ACH50

We selected a Passive House
Ventilation Exhaust Balanced- ERV certified ERV, but have isolated

the kitchen exhaust.

A lower SEER mini-split was
Space Conditioning SEER 27 Mini-Split SEER 23 Mini-Split selected as an affordability
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measure.

Water Heater 80 gal Heat Pump 80 gal Heat Pump
The delivery system is designed
such that no mors than 0.5

Hot Water Distribution R-2, Trunk Branch R-2, Trunk Branch gallons of hot water will remain in
any line (RE: REM/Rate
Assumptions)

Lighting 267 KWh 604.6 KWh 80%. Qf Fixtures are Energy Star
qualified.

Appliances Energy Star, Electric Energy Star, Electric

We believe the BEopt cost

includes a 2kW PV system,
Annual Energy Cost $1,788.00 $756.00 whereas ours is prior to inclusion

of a 6kW PV system that zeros

out energy costs.




HAHE 2013 Average 5q. Ft. Team sq.ft.

2607 sg.ft 1567 sq.fe.
MNAHB Lot Size 5q. Ft. Lot Size Sq. Ft. I coll i coumnan W it coled ‘prmen’,
m 14359 sg.f. 2357 =gt justification/notes is required.
©
m Team Default
NAHE 2013 Estimate for Team Estimate
> Value Share of Share of Share of Team
Construction Construction Construction Estimate Justification
Construction Cost Breakdown Walue [1] Persgft  Walue Value Per sp.ft. Required?  Justification)Notes
— Site Work [sum of A to E) £ 16,825 5645 410,113
U 4 Building Permit Fees 53,647 $1.40 52,182 $3647 5233 ¥ES Based on Project Sq Ft
B Impact Fee $3312 5127 51,991 £33 $2.11 YES Based on Project Sq Ft
: C Water & Sewer Fess Inspections 54,346 5167 52,612 54346 5277 ¥ES Based on Project 5q Ft
[ Architecture, Engineering $3711 5143 £2,237 $373 5237 ¥ES Based an Project 5q Ft
E Other 51,799 5 060 5 1,081 £1799 5115 ¥ES Based on Project 5q Ft
< Foundations {sum of F to G) £ 23,401 898 £ 14,066
F Excavation, Foundation, Cancrete, Retaining w 423,028 5883 $13,842 $23008 51470 YES Based on Project 5q Ft
G Other 53173 5014 5224 £373  50.24 ¥ES Based an Project 5q Ft
I Framing [Sum of H to L} 547,036 £18.04 528272
H Framing {including roof) 5 36,438 51398 5 21,902 $16550 5 10.56 YES Industry Partner Est. W/O Labor {Habitat for Hum.)
c I Trusses [if not included abawe) 55461 5208 53,282 5= 5- YES Trusses Included in above {Line H)
© J Sheathing [if not included abowve) $2332 5089 51,402 5= 5~ VES Sheathing included in above [Line H}
K General Metal, Stesl 51,604 50062 5 964 $1604 5102 ¥ES Accept NAMB Estimate for Team SgFt
U L Other 51,301 5046 5722 £1301 5077 YES Accept NAHB Estimate for Team SgFt
Exterior Finishes [sum of M ta P} £35473 £13.61 £21,922
‘ M Exterior Wall Finish 4 16,867 5647 $10,138 S6E00  54.21 VES Industry Partner Est. W/ Labor
N Roofing 57,932 5304 54,768 £7,832 5506 ¥ES Accept NAHB Estimate for Team SgFt
U O Windows and Doors [including garage daar) £ 10,117 5388 5 6,081 £15000 5 9.57 YES High-performance windows
P Other 5557 5021 5335 5557  50.36 YES Accept NAHB Estimate for Team SgFt
: Major Systems Rough-ins jsum of 0 o T) 432,359 § 1264 $19,811
O Plumnbing [except foctures) 511,823 5454 57,106 59700 5619 ¥ES Industry Partner Est.
© mmm R Electrical [=xcept fixtures) 59,967 5382 55,991 £5200  53.32 ¥ES Industry Partner Est.
I I 5 MVAC 5 10,980 5421 5 6,600 £5100 5325 ¥ES Industry Partner Ext.
T Other 5182 5007 5114 S1B0  50.12 ¥ES Based an Project Sq Ft
Intesior Finishes {sum of U to AE) $72341 1771 £43.427
U Insulation 54,786 5184 52877 515400 5 9.83 YES Industry Partner Est. Based an Passive House Ins. Ag
W Dirpwall 59376 5360 5 5,636 £1900 5121 ¥ES Industry Partner Est. W/O Labor
W Interior Trims, Doors, and Mirrors 410,536 $4.04 56333 5£1300 5083 ¥ES Industry Partner Est. W/ Labor
¥ Painting 58,355 5320 55022 $1B00 5115 ¥ES Industry Partner Est. W/O Labor
¥ Lighting 53,008 5115 51,808 53008 5192 ¥ES Based on Project Sq Ft
Z Cahinets, Countertops 412,785 5490 5 7,685 $2500 %160 YES Industry Partner Est. W/O Labor
Ab Appliances 54,189 5 161 52518 51850 5118 ¥ES Industry Partner Est. W/ Labor [W/0 Wash/Dry)
AR Flooring $12378 5475 $ 7,440 £3000 5191 ¥ES Industry Partner Ext. Viryl Plank
AC Plumbing Fixtures 54,265 5164 52,564 54365 5272 ¥ES Based on Project Sq Ft

AD Fireplace 42,057 5079 51,236 5- 5- ¥ES Doesnt Exist
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AE Dibssr
Final ftep (wom af &F to &)

AG Dutdosd structune [deck, patia, porchea)
AH Drivewsy

& Clean up

Al Daker

Total

MAMB Sales Price Breskdown
Finshed Lot Cos1 [inchuding hnancing cosss):
Financing Codty
Owerhesd and Generyl [nperoes
Sharketing Cost

Salrm Comminaion

Proda

Todal Sales Price

£ 506
16254
55742
52,89
$3.M)
£2.2361
% 1,617
§ 2,265

 ME A5

T3 value |2)

B5AT
517340
44,260
LR
£ 37285

5 399,512

LY L]
#6028
%120
111
514y

S ED
S0.8T

L SRS

§ a0
T
53453
#1738

51149

5972
511

5 148137

Team Detsult
Estimate
S48 TEE

510423
2561
§RE5E

£33

5 140,748

5 506

55725
5 1aa1
R
51350
S1Ex7

§ 160,712

$1
5
&=
S
Ge
&-
5 160,713

5032 YES

%3165 YES
5184 ¥ES
5109 ¥ig
5086 YES
% 103 TES

RORRARA

Baved or Pregeet S FL

Industry Fartner Est. WO Labor
Baried on Progect g Ft

Baped on Progect 5q Ft

Industey Parines Est. Reduced Intenior Cleanisg [vod)
Baved on Progest Sg Ft

JustiicaboniNotes {Reguired for Values different than Defaal Value)
LARA J Houston Hooe Land Benk Program
LARA / Meuaton Heoge Land Rank Program
LARA / Mousion Hope Land Bank Program
Ullfﬂuihnﬂqulnﬂﬂﬂt'n‘ﬂ-
LARA S Mouaton Hope Land Bank Program
LARA / Houston Hope Land Bank Program
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Home Cost
Construction Costs
Total Home Costs

Property Tax
Property Tax Rate

Annual Property Tax

Financing

Annual Interest Rate
Years

Payments per Year
Number of Payments
Down payment
Principle Amount
Maonthly Payment

Affordability
Annual Median Family Income (MFI)

Maonthly Utility Costs
Electricity

Natural Gas

Water

Other

Total

Debt to Income Ratio

Monthly Household Debt (0.5% MFI)
Operations and Maintenance Costs
Maonthly Utility Costs

Property Tax
Insurance
Mortgage Payment

Default Estimate Value lustification/Notes

e

U L L

WE

5 160,712
$ 160,713

1.15% 2.60% Houston Property Taxes
398 5 4,179
4.50% 4.5%
30 years
12
360
69,316 S 32,143 20% of Total Home Cost
S 128570
5 (651)
52,250 S 51,704 US-TX Average
111 ' § - UsAverage
1[5 =
8 s 39 Houston, Family of Four
S - None
S 39
261 5 259
196 5 196
160 5 39
332 5 348
79 5 79

1,405 $ 651

Construction Analysis
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$160,713
20% down

" Household Expenses
$1,572

Downpayment
Principal and inter
Property tax
Insurance

Rent

Energy

Water

Debt Repayment

38%

of budget
on housing

Transportation
Maintenance
Food
Healthcare
Education
Personal Care
Repair

$63,900

HOUSTON AMI

80% of HOUSTON AMI

- -
AMI INDEPEPNDENCE HEIGHTS EXZiiis

38% of TEXAS AMI per month | Ll =1/
37% of TEXAS AMI| per month

60% AMI
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